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Corrosion of the reinforcing steel in concrete is a crucial cause of premature 
degeneration of reinforced concrete construction, which becomes a great trouble 
puzzling the whole world.  It is strongly dependent on the chemical environment in 
concrete whether the corrosion of reinforcing steel in concrete occurs. The 
carbonation of concrete and/or ingress of chloride ions are the main reasons leading to 
the breakdown of the passive film and induce the reinforcement corrosion in concrete. 
Concrete is a typical multi-scale and non-uniform system consisting of the 
gas-liquid-solid three phases. The corrosion process of reinforcement in concrete is 
usually much more complicated than that of steel in an open corrosion system. In 
generally speaking, more parameters need to be determined for understanding the 
complicated system which is dependent upon many variables. In the present work, we 
developed a multifunctional sensor to be able to provide more comprehensive in situ 
information not only on the reinforcement corrosion process, but also on the concrete 
chemical environment, especially for the long-term monitoring of 
environment-induced reinforcement corrosion in concrete constructions. Additionally, 
the long-term corrosion protection of epoxy/zinc composite coated rebars in concrete 
in the real ocean environment was studied. Some progresses have been made as 
follows:  
(1) Various embeddable sensors applied in the concrete construction have been 
developed. The performance of MnO2 electrodes as reference electrodes embedded in 
concrete was studied. It is indicated that the MnO2 electrode shows a stable potential, 
good reversibility and anti-polarization, and it is suitable to be used in concrete for the 
corrosion monitoring. It is demonstrated that the prepared Ti/IrO2 pH sensor and 
Ag/AgCl Cl- sensor are of very good potential responses, sensitivity, and stability in a 
wide pH values (7~14) and Cl- concentrations (1.0×10-4~2.0 mom/L) ranges, 
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